Introduction to Lighting
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Purpose of Roadway Lighting

The general purpose of roadway lighting is to
provide improved visibility for the various users
of the roadways and associated facilities.
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Objectives of Lighting

To supplement vehicle headlights, extending the
visibility range beyond their limits both laterally and
longitudinally.

To improve the visibility of roadway features and
objects on or near the roadway.

To delineate the roadway ahead. To provide visibility of
the environment.

To reduce the apprehension of those using the
roadway.
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Types of Lighting

* High Mast Lighting
* Conventional Lighting
* Sign Lighting
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Light Sources

 High Pressure Sodium
* High Mast Lighting
= Conventional Lighting
* Induction
= Sign Lighting
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High Pressure Sodium

High-Intensity Discharge (HID) Lamp

e Vacuum

— Arc tube

Chiter
tube

In a high-intensity dizscharge lamp, electricity arcs
between two electrodes, creating an intensely
bright light. Mercury, sodium, or metal halide gazes 2012
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High Pressure Sodium




High Pressure Sodium
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Induction

How It Works

Ferrite Magnetic Field Phosphor UV Radiation

ECG To ECG”

o vesirmen L
Coil  Electron Mercury Atom
Light

Electronic ballasts magnetically induce an electric field to
create a current which circulates inside the lamp and
excites the phosphorous to produce light in the same
manner as standard fluorescent lamp.
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mparisons of Lumen Depreciation
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Lighting Criteria

AASHTO Lighting Design Guide
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Lighting Criteria

The criteria for highway lighting is in the Plans
Preparation Manual, Volume |, Chapters 2 and 7.

Horizontal Clearance for poles isin Chapter 2

Lighting Design Criteria is in Chapter 7
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lans Preparation Manual Volume 1

2.11 Horizontal Clearance

Table 2.11.2 Horizontal Clearance for Light Poles

Mot in the median except in conjunction with barriers that are justified for other
reasons.

Rural and Urban Flush Shoulders:
20 ft. from the travel lane, 14 ft. from auxiliary lane
CONVENTIONAL (may be clear zone width when clear zone is less than 20 ft.).
LIGHTING
Urban Curb or Curb and Gutter:
From right of way line to 4 ft. back of face of curb (may be 2.5 ft. back of face
of curb when all other alternatives are deemed impractical). Placement
within sidewalks shall be such that an unobstructed sidewalk width of 4 ft. or
more (not including the width of curb) is provided.

HIGHMAST Outside of the clear zone unless shielded.
LIGHTING
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lans Preparation Manual Volume 1

7.3.1 Design Criteria

The AASHTO Roadway Lighting Design Guide permits either the
illuminance technique or the luminance technique to be used in the
design of highway lighting. The luminance technique requires a
more complex design process and knowledge of the reflective
characteristics of the pavement surface used. These reflective
characteristics change as the pavement ages and with variations in
weather conditions. The Department has elected to use the
illuminance technique for lighting design. The design values for light
levels given by the AASHTO Roadway Lighting Design Guide are
maintained values. The light levels given in this criteria have been
adjusted and are listed as average initial foot candle.
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Plans Preparation Manual Volume 1

7.3.1 Design Criteria
Table 7.3.1 Conventional Lighting - Roadways

ILLUMINATION
LEVEL VEILING
ROADWAY A:'LEITRIifE UNIFORMITY RATIOS LUE?_&SCE
CLASSIFICATIONS HORIZONTAL
FD?LE?}DLE Lavg/Lmin | Lmax/Lmin | Lv(max)/Lavg
INTERSTATE, EXPRESSWAY, 1.5 41 or Less | 10:1 or Less | 0.3:1 or Less
FREEWAY & MAJOR ARTERIALS
ALL OTHER ROADWAYS 1.0 41orless | 101 orLess | 0.3:1orLess
“PEDESTRIAN WAYS AND . Aerloce | .
BICYCLE LANES 2.5 41 or Less | 10:1 or Less

MNote: These values should be considered standard, but should be increased if necessary to maintain
an acceptable uniformity ratio. The maximum value should be one and one-half values.

* This assumes a separate facility. Facilities adjacent to a vehicular roadway should use the levels
for that roadway.
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lans Preparation Manual Volume 1

* 7.3.1 Design Criteria

Table 7.3.2 Highmast Lighting - Roadways

ROADWAY ILLUMINATION LEVEL UNIFORMITY RATIOS
AVERAGE INITIAL
CLASSIFICATIONS (H.F.C)) AVG./MIN. MAX_/MIN.
INTERSTATE, EXPRESSWAY, 3 .
ALL OTHER ROADWAYS 08to1.0 3:1orLess 10:1 or Less
Table 7.3.3 Sign Lighting
UNIFORMITY RATIOS
AMBIENT ILLUMINATION LEVEL
LUMINANCE AVERAGE INITIAL
(H.F.C.) MAX./MIN.
LOW 15 -20 61
MEDIUM & HIGH 25-35 61
“WPesign Training
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Conventional Lighting




Conventional Lighting




Conventional Lighting
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Conventional Lighting
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Conventional Lighting
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Conventional Lighting

* Design Variables
e Pole Spacing & Location
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Conventional Lighting

Pole Spacing and Location

Fixture Mounting Height (from Lighting Design Requirements)

-

| € pole

Fixture Arm Length

Vibration Damper
(when specified,
factory installed) (Typ.) —_|

Pole Height

Taper Varies
40', 45' or 50' Design Mounting Height (For Pole Design)

10" 0 Pole Base in
Base Shoe Casting
see Sheet 4

23-2"_26'-2" and 29'-2" for Design
Tounting Helght of 40, 45 and 50 respectively.

17" High Frangible
Breakaway Transformer
Base see Sheet 4

Finished Grade

)i

Wind Design Height at Fixture (For Pole Design)

2'-6" @ Concrete
foundation see details
on Sheet 4

Natural Ground
Line adjacent
to poles on fill

Grade flatter than 1:4
for grades up to 1:2 add
2'-6" to foundation depths
shown in Tables.

STANDARD ROADWAY
ALUMINUM LIGHT POLE

3-0" or 56"
See Sheet 3 (Typ.)

[ @ pole

6" @ Pole top with Cast Aluminum
Cap attached to pole with 3
Stainless Steel Set Screws (Typ.)

40' Design Mounting Height (For Pole Design)
Pole Height

Fixture Mounting Height (from Lighting Design Requirements)
Wind Design Height at Fixture (For Pole Design)

=

Taper Varies

Fixture Arm Length

(8, 10 or 12" only)

NOTE:

DO NOT ERECT POLE
WITHOUT LUMINAIRE
ATTACHED.

| Transition zone
from round shape
to oblong shape

225

4"x6" (Min.) Handhole
with reinforced frame
and cover with Hex
Head screws.

Begin Pole Taper

(- 26"
U Straight
- S—

Finished Grade
(See Roadway Plans)

=
>
3]
T

70" Max.

Natural Ground
Line ad jacent
to poles on fill

N

MEDIAN BARRIER MOUNTED ALUMINUM LIGHT POLE
ON CYLINDRICAL FOUNDATION
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Conventional Lighting

Pole Spacing and Location
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Conventional Lighting

* Design Variables
* Pole Spacing & Location
* Pole Mounting Height
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Conventional Lighting

Mounting Height

HOUSE 5iDE STREET SIDE

a—— /5’

36
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Conventional Lighting

Mounting Height

| — € Pole

Fixture Arm Length

POLE TABLE

SPEED | ARM LENGTH | yoiiTing
(MPH) (FT) HEIGHT (FT)
110 |8 10,12 & 15 | 40 & 45 0.156 0.156 0.156
110 |8 10,12 6& 15 50 0.188 0.188 0.188
130 8 10 & 12 40 0.156 0.156 0.156
130 15 40 0.188 0.188 0.188
130 | 8,10, & 12 45 0.188 0.188 0.188
130 15 45 0.250 0.250 0.250
130 |8 10, 126& 15 50 0.250 0.250 0.250
150 | 810, & 12 40 0.188 0.188 0.188
150 15 40 0.250 0.250 0.250
150 18,10, 12 & 15 45 0.250 0.250 0.250
150 |8 10, 126& 15 50 0313 0313 0313

POLE UPPER LOWER
WALL (IN) |WELD (IN) |WELD (IN)

Vibration Damper
(when specified,
factory installed) (Typ.) ——__ |

Pole Height

Wind Design Height at Fixture (For Pole Design)

Taper Varies
40, 45 or 50' Design Mounting Height (For Pole Design)

Fixture Mounting Height (from Lighting Design Requirements)

10" 0 Pole Base in
Base Shoe Casting

see Sheet 4
17" High Frangible/
Breakaway Transformer
Base see Sheet 4

Finished Grade

2'-6" 0 Concrete
foundation see details
on Sheet 4

Natural Ground
Line ad jacent
to poles on fill

23-2", 26'-2" and 29'-2" for Design

Tounting Helght of 40', 45 and 50° respectively.

| i

Grade flatter than 1:4
for_grades up to 1:2 add
2-6" to foundation depths
Shown in Tables.

Fill_Height
25' Max.

N 2012
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Conventional Lighting

Mounting Height

So0v or 5o 6" 0 Pole top minum
208G I/ Cap attached to pole with 3
ee Sheet 3 (Typ.) i/ Stainless Steel Set Screws (Typ. )
I
i
i
49\ i
I
5
/
iy

rrrrrrrrrrrrrrrrrr

i N POLE TABLE
| opatn | ARM LENGTH | yorone | POLE | FILL HEIGHT
19d —— (MPH) (FT) HEIGHT (FT) | WAL (IN) (FT)
h 1 s 110 8 10, 12 40 0.25 Up to 70
130 | 8 10 12 40 0.25 Up to 70
150 | 8 10,12 40 0.25 Up to 20
150 | 8 10,12 40 0313 | 20 to 70

2012
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Conventional Lighting

* Design Variables
* Pole Spacing & Location
* Pole Mounting Height
 Arm Length

2012
esign Trainin
» EXPo




Conventional Lighting

Arm Length

POLE TABLE
WIND DESIGN
SPEED | ARM LENGTH MOUNTING POLE FILL HEIGHT
(MPH) (FT) HEIGHT (FT) | WALL (IN) (FT)
110 8, 10, 12 40 0.25 Up to 70
130 8 10, 12 40 0.25 Up to 70’
150 8, 10, 12 40 0.25 Up to 20
150 8 10, 12 40 0.313 =20 to 70°
POLE TABLE
SVL@’EDD ARM LENGTH M%Eﬁﬁ,’\\;(; POLE UPPER LOWER
e (FT) eyt 0 |WALL (IN) |WELD (IN) |WELD (IN)
110 |8 10, 12 & 15 40 & 45 0.156 0.156 0.156
110 |8, 10, 12 & 15 50 0.188 0.188 0.188
130 8 10 & 12 40 0.156 0.156 0.156
130 15 40 0.188 0.188 0.188
130 8 10, & 12 45 0.188 0.188 0.188
130 15 45 0.250 0.250 0.250
130 |8 10 12 & 15 50 0.250 0.250 0.250
150 8, 10, & 12 40 0.188 0.188 0.188
150 15 40 0.250 0.250 0.250
150 |8, 10, 12 & 15 45 0.250 0.250 0.250 ol
150 |8 10, 12 & 15 50 0313 0.313 0313 “$Design Training
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Conventional Lighting

* Design Variables
* Pole Spacing & Location
* Pole Mounting Height
 Arm Length
* Luminaire Distribution Pattern
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Conventional Lighting

Luminare Distribution Pattern

STREET SIDE

HOUSE SIDE

LUMINAIRE
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Conventional Lighting

Luminare Distribution Pattern

. ~ a7
v T jj
T Il
ype Type 1l
i \q/ }
e
Type IV



Conventional Lighting

Design Variables

Pole Spacing & Location

Pole Mounting Height

Arm Length

Luminaire Distribution Pattern
Luminaire Selection
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Conventional Lighting

Luminaire Selection

ANSI Rated Color
Order Ballast Case Life Lumens  Temp. Additional
Bulb Base LET OP Watts MOL LCL Code  Description Type Qfy. CBCP fhours) Initial Mean K CRI Information
250 WATTS
ED1E Mog O U 250 975 5.75 44047 LU250 sho 12 24000+ 28000 27000 2100 22 Clear
26430 LU250/CP sh0 4 24000+ 28000 27000 2100 22 Clear, Consumer Pack
ED28 Mog OU 250 9 5 44051 LU250/D sh0 12 24000+ 26000 23400 2100 22 Diffuse
310 WATTS
ED1E Mog OU 310 9 57544053 LU310 S67 12 24000+ 37000 33300 2100 22 Clear
400 WATTS
ED18 Mog O U 400 9 57544054 LU4DD sh1 12 24000+ 51000 45000 2100 22 Clear
975 5.75 26431 LU4D0/CP sh1 4 24000+ 51000 45000 2100 22 Clear, Consumer Pack
ED37 Mog O U 400 11317 44056 LU40O/D Sh1 6 24000+ 47500 42750 2100 22 Diffuse
Ti Rxfs 0 HOR 400 1012 30244 LU4DO,TD Sl 10 24000 43000 37300 2000 25 Clear, Double-ended,
Horizontal Burn =20°
600 WATTS
T8  Mog 00U 600 11.06 6.62 27187 LUGOO,T 5106 12 12000+ 90000 &1000 2000 22 Clear
750 WATTS
ED37 Mog O U 750 11.5 6.75 14682 LUT50 111 6 24000+ 110000 99000 2100 22 Clear
1000 WATTS
EZ5 Mog O U 1000 15.06 8.75 44058 LU1000/ECO Sh2 6 24000+ 140000 126000 2100 22 Clear 2012
Ti Rxfs 0 HOR1000 13.18 30246 LU1000/TD 562 10 24000 137500 118200 2000 25 ﬁlfg;agtz?lgﬁrﬁﬁg. »ESIgn ﬁafning
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High Mast Lighting

* Design Variables
* Pole Spacing & Location
* Pole Mounting Height
 Armlangth
* Luminaire Selection
* Luminaire Distribution Pattern
* Number of Fixtures
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High Mast Lighting

Pole Spacing and Location
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High Mast Lighting

Pole Mounting Height

Pole Design Table*

Design Section 1 (Top) Section 2 Section 3
Wind Pﬁéﬁgg‘{eff‘?)” o o .
Speed Length |Wall Th. S;)’];C”;“T Tip Dia.|Base Dia.| Length |Wail Th. SI’D’];Q“EUT Tip Dia.|Base Dia.| Length|Wall Th. SI’J’,’;?;“T Tip Dia.|Base Dia.
80 42-0" | 0.250" 20" 5313 | 11.219" | 40-0" | 0.250" - 10.375" | 16.000" — — — - —
110 mph 100 24'-6" | 0.179" 2'-0" 6.406" 9.844" | 40'-0" | 0.250" 2'-6" 9.188" | 14.781" | 40'-0" | 0.250" -—- 13.875" | 19.500"
120 44'-9" | 0.250" 20" 6.250" | 12.531" | 40-0" | 0.250" 2-9" 11.688" | 17.313" | 40-0" | 0.313" -—- 16.375" | 22.000"
80 42'-0" | 0.250" 20" 5281" | 11.188" | 40-0" | 0.313" -— 10.375" | 16.000" - — — - —
130 mph 100 24'-6" | 0.179" 2'-0" 6.906" | 10.344" | 40'-0" | 0.250" 2'-6" 9.656" | 15.281" | 40'-0" | 0.313" -—- 14.375" | 20.000"
120 45-6" | 0.250" 26" 9.250" | 15.625" | 40'-0" | 0.250" 3-0" 14.719" | 20.344" | 40-0" | 0.313" — 19.375" | 25.000"
80 42-3" | 0.250" 2-3 7.281" | 13.219" | 40-0" | 0.313" -— 12.375" | 18.000" — -— — -— —
150 mph 100 24'-6" | 0.250" 20" 8.188" | 11.625" | 40'-0" | 0.313" 2'-6" 10.781" | 16.406" | 40-0" | 0.375" — 15.375" | 21.000"
120 46'-6" | 0.250" 3-0" 12.406" | 18.938" | 40'-0" | 0.313" 3-6" 17.938" | 23.563" | 40-0" | 0.375" — 22.375" | 28.000"
* Diameter Measured Flat to Flat
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Sign Lighting

* Design Variables
e Luminaire Selection
e Luminaire Distribution Pattern
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Sign Lighting

Luminaire Selection

e H.E. Williams
 Holophane
e General Electric
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Lighting Programs

AGIl 32 (Department Uses)
Visual

Alladin (GE)

CALA (Holophane)
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Lighting Programs

Luminaire Selection

e H.E. Williams
 Holophane
e General Electric
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